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Wklv sdshu lqyhvwljdwhv zkhwkhu hpsor|huv h{sorlw f|folfdo grzqwxuqv wr
lpsuryh wkh dyhudjh vnloo ohyho ri wkhlu zrun irufh1 Zh xvh d xqltxh gdwdvhw
wkdw frqwdlqv lqirupdwlrq rq zrunhuv/ mrev dv zhoo dv ￿up fkdudfwhulvwlfv1
Rxu ￿qglqjv duh wkdw dw hdfk mre ohyho pdlqo| orzhu hgxfdwhg zrunhuv ohdyh
gxulqj grzqwxuqv1 Ixuwkhupruh/ dw hdfk ohyho ri mre frpsoh{lw|/ zrunhuv
zlwk d kljkhu hgxfdwlrq duh qrw pruh surgxfwlyh wkdq orzhu hgxfdwhg zrun0
huv1 Zh ￿qg qr hylghqfh wkdw kljkhu hgxfdwhg zrunhuv furzg rxw orzhu
hgxfdwhg zrunhuv gxulqj uhfhvvlrqv1
Nh|zrugv= xqhpsor|phqw/ zdjhv/ wxuqryhu/ hgxfdwlrq/ exvlqhvv f|foh
MHO frghv= M54/ M56
￿Zh juhdwo| dssuhfldwh wkh frqvwuxfwlyh dqg xvhixo frpphqwv ri wzr dqrq|prxv uhihuhhv/
Zlml Duxodpsdodp dqg Mrrs Kduwrj lq dgglwlrq wr sduwlflsdqwv dw frqihuhqfhv dqg zrunvkrsv
dw OVH/ wkh V|psrvlxp rq olqnhg ￿up0zrunhu gdwd vhwv lq Zdvklqjwrq GF/ 4<<; LLSI phhwlqj
lq F￿ rugred dqg wkh HVHP<< lq Vdqwldjr gh Frpsrvwhod1 Zh wkdqn wkh Ghsduwphqw ri Vrfldo
D￿dluv iru xvh ri wkh DYR gdwd/ dqg wkh Qhwkhuodqgv Exuhdx ri Srolf| Dqdo|vlv iru ￿qdqflqj
wkh uhvhdufk1
|Hudvpxv Xqlyhuvlw| Urwwhugdp dqg Wlqehujhq Lqvwlwxwh> jdxwlhuCwlqehujhq1qo
}Ghsduwphqw ri Hfrqrplfv/ Iuhh Xqlyhuvlw| Dpvwhugdp/ Wlqehujhq Lqvwlwxwh dqg FHSU>
jmygehujC{v7doo1qo
{Ghsduwphqw ri Hfrqrplfv/ Wloexuj Xqlyhuvlw|/ FhqwHU iru Hfrqrplf Uhvhdufk dqg FHSU>
ydqrxuvCnxe1qo
~Ghsduwphqw ri Hfrqrplfv/ Mrkqv Krsnlqv Xqlyhuvlw|/ julgghuCmkx1hgx
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4Vlqfh wkh 4<<6 vdpsoh frqwdlqv qr lqirupdwlrq rq sxeolf vhfwru zrunhuv/ zh h{foxghg ￿upv
iurp wklv vhfwru iurp wkh vdpsohv lq rwkhu |hduv dv zhoo1 Zh uhihu wr wkh dsshqgl{ iru d ghwdlohg
ghvfulswlrq ri wkh vdpsolqj ghvljq1
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6Lq wkh ￿uvw vwhs d surelw zdv hvwlpdwhg wr ghwhuplqh zkhwkhu wkh ￿up dfwxdoo| kdg uh0
vshfwlyho| srvlwlyh lq￿rzv dqg rxw￿rzv1 Vlqfh zh kdyh qr yduldeohv zklfk gr lq￿xhqfh wkh
vhohfwlylw| surfhvv exw qrw wkh pdlq htxdwlrq/ lghqwl￿fdwlrq lv edvhg rq wkh dvvxpswlrq wkdw
wkh huuru whupv duh glvwulexwhg qrupdoo|1 Lq wkh dffrpsdq|lqj zrunlqj sdshu Jdxwlhu hw do1
+4<<;, zh wkhuhiruh dovr frpsduh wkh klulqj dqg ￿ulqj ehkdylru ri ￿upv ryhu d qxpehu ri vxe
vdpsohv wr ohduq pruh derxw vhohfwlylw| dqg wr fkhfn wr zkdw h{whqw wkh ￿upv iru zklfk zh
revhuyh wkdw lq￿rz dqg rxw￿rz duh srvlwlyh dw d jlyhq mre frpsoh{lw| ohyho ehkdyh gl￿huhqwo|
iurp ￿upv iru zklfk hlwkhu wkh lq￿rz ru wkh rxw￿rz lv }hur1
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7Khuh/ zh lqwhusuhw surgxfwlylw| lq d eurdg vhqvh/ l1h1 qhw ri wudlqlqj frvwv hwfhwhud1
8Zh lqfoxgh= lqgxvwu|/ rffxsdwlrq/ vl}h/ jurzlqj2vkulqnlqj ￿up/ w|sh ri zdjh frqwudfw
+froohfwlyh/ vhfwru elqghg/ elodwhudo, ixoo2sduw wlph/ vh{ dqg fdohqghu wlph gxpplhv/ dqg djh/
djh5 1 Qrwh wkdw wkrvh ￿up fkdudfwhulvwlfv duh ruwkrjrqdo zlwk uhvshfw wr wkh wudqviruphg
uhjuhvvruv1 Khqfh/ lqfoxglqj wkhp lq wkh ￿{hg h￿hfwv lqvwhdg ri hvwlpdwlqj wkhp vhsdudwho|
grhv qrw fkdqjh wkh hgxfdwlrq frh￿flhqw +zklfk lv wkh rqo| frh￿flhqw zh duh lqwhuhvwhg lq
khuh,1
9Wklv lv dovr wkh uhdvrq zk| iru hdfk mre frpsoh{lw| ohyho wkh phdq ri }lmn lv qhjdwlyh1
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:ZOV zdv qhfhvvdu| ehfdxvh pruh wkdq 633 vwudwd zhuh xvhg lq wkh vdpsoh dqg zh wkhuhiruh
frxog qrw lqfoxgh doo furvv surgxfwv ri ￿up dqg vl}h fodvvhv rq wkh uljkw kdqg vlgh ri wkh
htxdwlrqv1Zhljkwhg dqg xqzhljkwhg uhjuhvvlrqv jdyh vlplodu uhvxowv1
;Vhh Kduwrj +4<<;, iru d glvfxvvlrq ri rwkhu phdvxuhphqw sureohpv uhodwhg wr ryhuvfkrrolqj1
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<Ilupv iurp wkh vhuylfh vhfwru dqg vhpl0sxeolf vhfwruv zhuh lqfoxghg lq doo vdpsohv1 Vlqfh
wkh 4<<6 vdpsoh frqwdlqhg qr lqirupdwlrq rq sxeolf vhfwru zrunhuv/ zh h{foxghg wklv vhfwru
iurp wkh rwkhu vdpsohv dv zhoo1
43Dw ohdvw 43 hpsor|hhv kdg wr eh fryhuhg e| d froohfwlyh edujdlqlqj djuhhphqw dqg 43 qrw>
wkh plqlpdo qxpehu ri hpsor|hhv suhvhqw lq Rfwrehu ri |hdu w dqg w04/ wkh qxpehu ri zrunhuv
kluhg lq wklv shulrg dqg wkh qxpehu ri zrunhuv zkr vhsdudwhg lq wklv shulrg kdg wr eh dw ohdvw
;1 Li rqh ri wkhvh frqglwlrqv zdv qrw vdwlv￿hg wkh vdpsoh vl}h zdv lqfuhdvhg1
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44Krzhyhu/ zh gr qrw nqrz wkh qxpehu qru wkh fkdudfwhulvwlfv ri hpsor|hhv zkr zhuh kluhg
diwhu Rfwrehu ri |hdu w04/ exw ohiw wkh ￿up ehiruh Rfwrehu ri |hdu w1
45Wr eh suhflvh= ehfdxvh ri wkh dgglwlrqdo uhtxluhphqwv/ wkh ghvljq uhvxowv lq udqgrp vdpsohv
iurp vxejurxsv ri zrunhuv glvwlqjxlvkhg e| suhvhqfh lq Rfwrehu ri |hdu w ru w04/ ru erwk dqg
fryhuhg e| froohfwlyh edujdlqlqj +ru qrw,1
46Dq dowhuqdwlyh zrxog eh wr lqfoxgh d ixoo vhw ri lqgxvwu| dqg ￿up vl}h gxpplhv lq wkh
uhjuhvvlrq htxdwlrqv1 Ehfdxvh ri wkh vpdoo qxpehu ri ￿upv +dqg zrunhuv, lq wkh rplwwhg vwudwd/
wklv jlyhv wkh vdph uhvxow dv rplwwlqj wkh revhuydwlrqv lq wkhvh vwudwd1
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Qrwh= Lqglylgxdo uhfrugv duh zhljkwhg e| lqglylgxdo-￿up zhljkwv/ ￿up uhfrugv duh zhljkwhg e|
￿up zhljkwv
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Qrwh= Vrxufh Vwdwlvwlfv Qhwkhuodqgv1
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Qrwh= gdwh uhihuv wr fdohqgdu wlph1 Wkh ￿jxuhv uhsuhvhqw +iudfwlrqv ri, vwrfnv ri zrunhuv1
Gl￿huhqfhv ehwzhhq vdpsohv duh sduwo| gxh wr wkh idfw wkdw zh gr qrw revhuyh surprwlrqv
zlwklq ￿upv1
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Qrwh= Wkh ￿jxuhv uhsuhvhqw +iudfwlrqv ri, vwrfnv ri zrunhuv1
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Qrwh= hvwlpdwhv iru wkh lq￿rz duh ZOV zkloh iru rxw￿rz zhljkwhg PO lv xvhg1 Lq wkh rxw￿rz
htxdwlrqv/ wkh grzqwxuq gxpp| lv hvwlpdwhg dv d udqgrp frh￿flhqw zkhuhdv lq wkh lq￿rz
htxdwlrq lw lv hvwlpdwhg dv d ￿{hg frh￿flhqw +vhh wkh glvfxvvlrq lq wkh wh{w,1 Frh￿flhqwv zklfk
duh vljql￿fdqw dw wkh <8 ( ohyho duh sulqwhg lq erog1 Dyhudjh vfkrrolqj/ vhfwru dqg ￿up vl}h
gxpplhv duh lqfoxghg1
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Qrwh= Hvwlpdwhv duh edvhg rq lq￿rz rqo|1 Wkh odvw urz uhihuv wr hvwlpdwhv zlwkrxw ￿{hg ￿up
h￿hfwv1 Frh￿flhqw hvwlpdwhv zklfk duh vljql￿fdqw rq wkh <8 ( ohyho duh sulqwhg lq erog1 Wkh
I vwdwlvwlf iru wkh k|srwkhvlv wkdw ￿4 @ ￿5 @ === @ ￿9 @ 3/ lv htxdo wr 61581
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